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FIG. 2

%200

Provide a user interface that displays at least / 202
one frack including note events

l

204
Receive a user selection of a note event /

l

In response to receiving the user selection, / 206
display a set of Ul items for associating the
note event with a note characteristic

l

Receive a user selection of a note / 208
characteristic for the note event

l

Associate the note event with the note _/ 210
characteristic based on the user selection
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FIG. 5

% 500

Provide a user interface that displays at least /502
a portion of a matrix grid including note events

Receive a selection of a subset of the note /504

events and place the subset on a note events
grid

l

Receive an indication to shift the note events /506
grid including the subset with respect o the
matrix grid

l

Shift the subset of the note events with /503
respect to the matrix grid while maintaining a
spatial relationship between the note events

l

Display the portion of the matrix grid including /510
the shifted subset of the note events
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FIG. 7

Create a MID! file configured to store a set of /702
data

Y

Append additional specifiers to the MIDI file to| " ' 04
create an extended MiDl file
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1
ASSOCIATION OF A NOTE EVENT
CHARACTERISTIC

CROSS-REFERENCES TO RELATED
APPLICATIONS

This application claims priority to and the benefit of U.S.
Provisional Application No. 61/607,579, filed Mar. 6, 2012
and entitled “Editing Application,” the entire disclosure of
which is herein incorporated by reference for all purposes.

BACKGROUND

Music editing applications allow music composers, media
artists, and other users to create and edit a musical perfor-
mance stored as Musical Instrument Digital Interface (MIDI)
data. Users can import MIDI data files or compose musical
pieces stored as MIDI data and use tools provided by the
music editing application to edit the sequences of notes in the
MIDI data. For example, a graphical user interface (GUI) of
such a music editing application can allow users to modify
one or more characteristics of the MIDI data, such as the
pitch, the timing, the duration, and the velocity (or “loud-
ness”) of the sequences of recorded notes in the MIDI files.
MIDI data does not have the ability to carry all of the data that
is required to reproduce all of the playing characteristics of a
musical instrument. A printed score encounters the same
problem.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates an example of a music editing system of
some embodiments that can enable a user to compose and edit
music using a music editing application.

FIG. 2 illustrates an example process of some embodi-
ments for enabling a user to edit a characteristic of a note
event in a music editing application.

FIGS. 3A-3E shows an example sequence of screen images
for editing a characteristic of a note event in a music editing
application in accordance with some embodiments.

FIGS. 4A-4E shows another example sequence of screen
images for editing a characteristic of a note event in a music
editing application in accordance with some embodiments.

FIG. 5 illustrates an example process of some embodi-
ments for enabling a user to shift a segment of note events to
a different location within a matrix grid in a music editing
application.

FIGS. 6A-6D illustrates an example sequence of screen
images for shifting note events on a note events grid with
respect to a matrix grid in accordance with some embodi-
ments.

FIG. 7 illustrates an example process of some embodi-
ments for extending MIDI capabilities such that a note event
in a music editing application can be associated with a large
number of unique characteristics.

FIG. 8 illustrates a computer system according to an
embodiment of the present invention.

FIG. 9 illustrates an example of an environment that can
implement various aspects of the present invention.

DETAILED DESCRIPTION

In the following description, for the purposes of explana-
tion, specific details are set forth in order to provide a thor-
ough understanding of embodiments of the invention. How-
ever, it will be apparent that the invention may be practiced
without these specific details.
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Certain embodiments of the invention provide a music
editing application that enables auser to create and edit music
or Musical Instrument Digital Interface (MIDI) data. In some
embodiments, the music editing application can provide a
graphical user interface (GUI) on an electronic device where
the user can view musical data such as a sequence of note
events in a MIDI file. The music editing application may also
permit the user to perform various input with respect to the
sequence of note events, e.g., via a touch-sensitive display of
the electronic device. A note event is a representation of a
musical note in musical performance data that can be associ-
ated with one or more note event characteristics, such as a
pitch or duration. In some embodiments, the music editing
application can associate each note event with note event
characteristics (e.g., a type of instrument and/or an articula-
tion) not typically associated with note events in standard
MIDI files. Some embodiments can append additional tags to
a MIDI file to create an extended MIDI file such that addi-
tional characteristics can be associated with each note event.
Through the GUIT of the music editing application, the user
can assign or modify characteristics of the note event based
on the extended MIDI file.

Certain embodiments of the invention provide a music
editing application that enables a user to create/remove a
sequence of note events and modify characteristics of the note
events. The music editing application (also referred to as a
musical performance data editor or a matrix editor such as a
MIDI matrix editor) can display the sequence of note events
(also referred to as a MIDI event) that can be imported from
a MIDI file. The music editing application can also display a
set of tools usable by the user to create/remove note events
and modify characteristics of the note events, e.g., via a
touch-sensitive display of the electronic device.

MIDI can carry the note events (also referred to as event
messages) that specify notation, pitch, and velocity. The note
events can be used to trigger software instruments and exter-
nal MIDI sound modules or keyboards. A note event can
represent a musical note in musical performance data where
the note event can be associated with one or more note event
characteristics, such as a pitch or duration. Some embodi-
ments can append additional tags (also referred to as MB3
data) to a MIDI file (i.e., standard MIDI data) to create an
extended MIDI file to enable the additional characteristics to
be associated with each note event. The additional tags pro-
vide additional information that enables the music editing
application to generate a more realistic and nuanced perfor-
mance.

Some embodiments enable extending the current MIDI
standard by appending an additional byte to the standard
MIDI event/packet. While a standard MIDI event can be
made of 3 bytes, called the “MIDI Bytes.” The MIDI Bytes
canincludea first byte (MIDI Byte 0 or MBO) including status
and channel, a second byte (MIDI Byte 1 or MB1) including
MBI data, and a third byte (MIDI Byte 2 or MB2) including
MB?2 data. MB3 data is a fourth byte that can be appended to
the MIDI Bytes to create an extended MIDI event or MIDI
packet/data. The MB3 data or tag can provide additional
detailed information to a MIDI event beyond the standard
MIDI event. For example, the fourth byte can hold an “Articu-
lation ID.” In this example, the parameters of a note event can
include MB1=pitch, MB2=velocity, and MB3=articulation.

As described, the addition of the 4” byte can enable the
storing of additionally assigned note event data such as an
articulation and/or an instrument type since the original MIDI
standard does not provide space for such information in data
assigned to a note event. Some embodiments use additional
control events (e.g., “General Purpose Controllers”) to simu-
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late the extension of the MIDI event. However, the additional
control events can be easily and unintentionally separated
from the note events for which they are intended, thereby
making them difficult to handle. In some embodiments, the
internal event structure (also referred to as internal event
format) of the MIDI event allows the addition of an additional
MB3 byte while maintaining the compatibility of the
extended internal event. As such, the MB3 data can be
appended to the individual MIDI events/packets.

In some instances, the MIDI event information can be sent
out to an external MIDI device or packed into a MIDI file and
read by standard MIDI system. In the instance that the system
or program receiving the extended MIDI file cannot under-
stand or handle the MB3 data (i.e., cannot read the additional
byte), the MB3 information is stripped from the packet and is
not transmitted to the external devices. In some embodiments,
those systems or devices may simply ignore the additional
MB3 value. The sampler or matrix editor in some embodi-
ments may support the additional dimension of the MB3 data,
thereby being capable of storing, reading, and managing val-
ues for different MB3 data.

By using the MB3 data, the music editing application can
associate a note event with a set of note event characteristics
(e.g., atype of instrument and/or an articulation) not typically
associated with note events in standard MIDI files. Some
embodiments provide the ability to encode additional perfor-
mance characteristics (e.g., articulations) into the note event.
For example, some embodiments can encode a note event
with MB3 data type for an instrument (e.g., a guitar, a flute, a
violin, etc.) or an articulation (e.g., pizzicato, legato, arco,
strum, pick, bow, etc.). An articulation can define or include
an effect on how a note is played. For example, notes on the
violin and other bowed strings can be played long (legato) or
short (staccato), or can be plucked rather than bowed (pizzi-
cato), or trilled (moving quickly between two adjacent notes)
or tremolo (quickly repeating the same note). Additional
articulation marks can include the slur, phrase mark, staccato,
staccatissimo, accent, sforzando, etc.

MIDI events include note events and other events specified
in the standard MIDI specification. The MIDI note event can
include MIDI note number (or pitch), velocity value, and note
on/off data. Other MIDI events can include but not be limited
to pitch bend, poly pressure, channel pressure, aftertouch and
other controller events. One of ordinary skill in the art would
recognize that controller events in a MIDI file can be used for
setting or adjusting parameters for each of the MIDI channels.
For example, controller events can be used for volume
changes or expression pedals. In some embodiments, MB3
data/tag can apply to any MIDI event type associated with
MIDI data such that one can use the MB3 data to add or
facilitate additional functionality.

A controller event (also referred to as MIDI controller
information or continuous data controller event) can include
continuous data on modulation, sustain, volume, and pan, etc.
In some embodiments, the controller event can be considered
as being overlayed on top of the note events in an event
session. The sliders and knobs on a keyboard can provide
continuous data. By switching a knob representation expres-
sions (e.g., parameters of the pedals, changing a volume of the
system), the parameters of one or more note events may
change (e.g., be filtered or volume enveloped). In some
embodiments, the controller information is not related to the
individual note event, but applies to all note events in an event
session. For example, by modifying the sustain pedal, all the
note events and not just individual notes may be affected and
can receive the effect corresponding to the sustain pedal
event.
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In certain embodiments of the invention, the matrix editor
can display a sequence of note events on a matrix grid. The
matrix grid enables a user to identify the note length or dura-
tion of a note event as indicated by the start an end positions
of'a note event, aligned with time values shown in a bar ruler.
In some embodiments, the note events can be displayed on a
note events grid that can overlap the matrix grid. The matrix
editor in some embodiments enables the user to shift the note
events grid with respect to the matrix grid. As such, the note
events on the note events grid can be shifted against the matrix
grid in time and/or in pitch, while allowing the note events to
maintain their spatial relationship with respect to each other.
In some embodiments, the note events grid can be shifted
against the matrix grid without being subject to quantization.
“Quantization” can be referred to as the rhythmic correction
of audio or MIDI to a specific time grid. In some embodi-
ments, the matrix editor can allow the user to shift the note
events grid to any location within the matrix grid, without
being unintentionally snapped to a nearest position or grid
location on the matrix grid (or a quantized grid).

FIG. 1 illustrates an example of a music editing system 100
of' some embodiments that enable a user to compose and edit
musical performance data using a music editing application.
Audio editing system 100 can include multiple subsystems
such as a display 105, one or more processing units 110, and
a storage subsystem 115. One or more communication paths
can be provided to enable one or more of the subsystems to
communicate with and exchange data with one another. The
various subsystems in FIG. 1 can be implemented in software,
in hardware, or combinations thereof. In some embodiments,
the software can be stored on a transitory or non-transitory
computer readable storage medium and can be executed by
one or more processing units.

It should be appreciated that audio editing system 100 as
shown in FIG. 1 can include more or fewer components than
those shown in FIG. 1, can combine two or more components,
or can have a different configuration or arrangement of com-
ponents. In some embodiments, audio editing system 100 can
be a part of a portable computing device, such as a tablet
computer, a mobile telephone, a smart phone, a desktop com-
puter, a laptop computer, a kiosk, etc.

Display 105 in some embodiments can provide an interface
that allows a user to interact with audio editing system 100.
Display 105 can be a monitor or a screen in some embodi-
ments. Through the interface, the user can view and interact
with a GUI 120 of a music editing application. In some
embodiments, display 105 can include a touch-sensitive
interface (also sometimes referred to as a touch screen) that
can both display information to the user and receive inputs
from the user. Processing unit(s) 110 can include one or more
processors that each have one or more cores. In some embodi-
ments, processing unit(s) 110 can execute instructions stored
in storage subsystem 115.

Storage subsystem 115 can include various memory units
such as a system memory, a read-only memory (ROM), and a
permanent storage device. The system memory can be a read-
and-write memory device or a volatile read-and-write
memory, such as dynamic random access memory. The sys-
tem memory can store some or all of the instructions and data
that the processor needs at runtime. The ROM can store static
data and instructions that are needed by processing unit(s)
110 and other modules of audio editing system 100. The
permanent storage device can be a read-and-write memory
device. Some embodiments of the invention can use a mass-
storage device (such as a magnetic or optical disk or flash
memory) as a permanent storage device. Other embodiments
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can use a removable storage device (e.g., a floppy disk, a flash
drive) as a permanent storage device.

Storage subsystem 115 can store editor code 125 for run-
ning a music editing application on system 100, MIDI data
130 for storing data relating to a limited set of parameters for
note events, and MB3 data 135 for storing additional infor-
mation about each note event 135. In some embodiments, the
additional information can include various indicators associ-
ated with each note event, such as an instrument or an articu-
lation that can be associated with each note event, along with
other information for each note event.

FIG. 2 illustrates an example process 200 of some embodi-
ments for enabling a user to edit a characteristic of a note
event in a music editing application. Process 200 can be
implemented, for example, in system 100 of FIG. 1 executing
editor code 125 to run the music editing application in some
embodiments. Some or all of the process 200 (or any other
processes described herein, or variations and/or combina-
tions thereof) may be performed under the control of one or
more computer systems configured with executable instruc-
tions and may be implemented as code (e.g., executable
instructions, one or more computer programs, or one or more
applications) executing collectively on one or more proces-
sors, by hardware, or combinations thereof. The code may be
stored on a computer-readable storage medium, for example,
in the form of a computer program to be executed by process-
ing unit(s), such as a browser application. The computer-
readable storage medium may be non-transitory.

At block 202, the music editing application (also referred
to as matrix editor) can provide a user interface that displays
at least one track or recording (e.g., in a MIDI channel)
including one or more note events. At block 204, the music
editing application can receive a user selection of a particular
note event in the one or more note events. The selection can be
performed by the user tapping in a vicinity of the particular
note event on a touch-sensitive display (e.g., display 105 in
FIG. 1) to indicate a selection of the particular note event.
Different embodiments can allow the selection to be per-
formed differently. For example, some embodiments allow
the user to select the particular note event upon a cursor
operation. In some embodiments, multiple note events can be
selected at the same time.

Atblock 206, in response to the user selection of a particu-
lar note event, the user interface can display a set of user-
selectable user interface items for associating the particular
note event with one or more note event characteristics. The set
of user-selectable user interface items can represent a set of
note event characteristics such as different pitch, varying
duration, different instruments, different articulations, etc.
that can be associated with the particular note event. Different
embodiments can display the set of user-selectable user inter-
face items differently, such as in a list or pull-down menu.

In some embodiments, instead of displaying all the various
characteristics with which a note event can be associated on
the user interface in a list, the user interface can display the
characteristics in a nested hierarchical format. For example,
the user interface can display a set of user-selectable user
interface items representing different categories of character-
istics for a note event, such as a pitch category, instruments
category, articulations category, etc. The user may then
choose the particular category that includes the note event
characteristics that the user would like to modify or set for the
particular note event.

In response to a selection of one of the categories of char-
acteristics, the user interface can display the characteristics
that fall within the category of characteristics. For instance, if
the user has selected the instruments category as the category

10

15

20

25

30

35

40

45

50

55

60

65

6

of characteristics, user interface can display different types of
instruments including piano, violin, viola, cello, bass, guitar,
drums, etc. In another instance, if the user has selected the
articulations category, the user interface can display different
types of articulations including a legato articulation, a tenuto
articulation, a slur articulation, a staccatissimo articulation, a
portato articulation, an ornamental articulation (e.g., trills,
mordent, or grace notes), a marcato articulation, a fermata
articulation, a pizzicato articulation, a staccato articulation,
etc. These different types of instruments and/or articulations
can be displayed in a drop-down list, a menu, etc.

Different instruments may have a different set of articula-
tions associated with them. For example, a violin (or other
string instruments) can have bow articulations including piz-
zicato, legato, arco, staccato, tremolo, trills, etc. while a brass
instrument can have different articulations associated with it.
Some types of articulations are unavailable to certain instru-
ments. For example, pizzicato may be available to string
instruments such as violins, cellos, etc., but not pianos.
Articulations available to a piano can include staccato and
legato, etc. Articulations available to percussion instruments
(e.g., drum, the timpani, etc.) can include a single hit, tremolo,
etc. Further, articulations available to woodwind instruments
(e.g., flute, oboe, clarinet) can include legato and staccato,
etc. Articulations available to brass instruments (e.g., the
French horn, the trumpet) can include legato, staccato, cre-
scendo, etc.

At block 208, the music editing application can receive a
user input indicating a selection of a note characteristic for the
particular note event. The user input can be performed upon a
user tapping on the portion of the touch-sensitive display
screen displaying a Ul item that represents the note charac-
teristic. In some embodiments, the note characteristic can
indicate when a note event starts, when a note event ends, the
velocity or loudness of the note event, the pitch of the note,
etc. Further, the note characteristic can be a type of instru-
ment, an articulation type, etc. The note characteristics
including an instrument characteristic or an articulation char-
acteristic can be encoded to a note event using the MB3 data,
as mentioned.

At block 210, the music editing application can associate
the particular note event with the selected characteristic based
on the user input. Upon receiving the user selection of at least
one characteristic, the music editing application can associate
the particular note event with the characteristic. In some
embodiments, the music editing application can receive
another selection of another note characteristic (e.g., another
type of instrument or articulation) for the particular note event
and associate the other note characteristics with the particular
note event. The music editing application allows the user to
change the note event characteristics of various note events in
the sequence of note events as the user desires.

Different note events in the same sequence may be associ-
ated with different instruments and/or different articulations
(in addition to other note event characteristics) as well. In
some embodiments, audio editing application enables the
user to modify/edit a note event characteristic of multiple note
events at the same time.

As described above, some embodiments allow a user to edit
a characteristic of a note event and associate the note event
with different instruments. FIGS. 3A-3E illustrates an
example sequence of screen images (using GUI 300, similar
to GUI 120 in FIG. 1) for editing a characteristic of a note
event in a music editing application in accordance with some
embodiments. In FIG. 3A, the music editing application or
the matrix editor 330 displays a GUI 300 that includes a
number of display areas: a matrix grid 335, a vertical key-
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board 340, a tool box 345, and an information display 350. In
some embodiments, matrix editor 330 can include additional
or fewer display areas displaying additional or fewer compo-
nents of matrix editor 330. The multiple display areas can be
rearranged and thereby displayed in a different arrangement
than that shown in FIG. 3A.

Matrix grid 335 can display note events of a portion of a
musical performance piece or sound track (e.g., one or more
MIDI regions) or the entire track (e.g., all MIDI regions in a
folder or project). In this example, matrix grid 335 displays a
sequence of note events (e.g., note events 355) in a particular
region (e.g., a MIDI region) of a track or musical piece (e.g.,
imported from an external source or created by the user). Note
events 355 in this example are represented by a series of
horizontal rectangles or blocks aligned on matrix grid 335
including horizontal and vertical lines (representing time
parameters and musical pitch parameters, respectively). The
horizontal placement of note events indicates their temporal
(e.g., bar, beat, and sub-beat) positioning within the region,
and project. The length of the rectangle in matrix grid 335 is
directly proportional to the note length. The vertical position
of note events indicates their respective pitch, with those
nearer the top of the matrix grid 335 being higher in pitch.
Chords are displayed as a vertical stack of note rectangles.

In this example, matrix editor 330 also includes a vertical
keyboard 340 on the left side of matrix grid 335 that indicates
note pitches. As shown, horizontal black lines run across
matrix grid 335 to enable the user to easily transpose notes by
dragging them up or down. Although a piano-type matrix
editor is shown in this example, a user can select a different
type of matrix editor for different types of instruments, such
as a string-type or guitar-type matrix editor. In such embodi-
ments, instead of vertical keyboard 340, the matrix editor can
display a vertical guitar/string fretboard, a string neck, or a
guitar neck in a user interface.

Matrix editor 330 also includes tool box 345 that provides
various tools that a user of matrix editor 330 can use to
facilitate the editing process, such as a compose/edit toggle
button 360, an undo button 362, a previous track button 364,
a play button 366, a record button 368, etc. Compose/edit
toggle button 360 allows the user to activate an add-new-
notes/delete-existing-notes mode (also referred to as a short-
cut mode or a quick-edit mode) or an edit-existing-notes
mode. In some embodiments, the user can activate the add-
new-notes/delete-existing-notes mode by toggling button
360 to the right and an edit-existing-notes mode by toggling
button 360 to the left. Upon activating the add-new-notes/
delete-existing-notes mode, the user can select different areas
within matrix grid 335 (e.g., by touching those areas within
matrix grid 335 using a finger) to add new note events.

In some embodiments, the user can edit different existing
notes events within matrix grid 335 when the edit-existing-
notes mode is activated. In such embodiments, compose/edit
toggle button 360 can be toggled to the right to indicate that
matrix editor 330 is in edit-existing-notes mode. Matrix edi-
tor 330 also includes an information display area 350 that can
indicate a set of characteristics of a selected note event such as
a current position, a pitch, an associated instrument, and an
associated articulation of the selected note event in the region,
when the user has selected one. Information display area 350
can display information about a note event in real-time upon
selection of the note event such that the user can quickly and
easily identify the specifications of each note event as the user
selects different note events.

As shown in this example, compose/edit toggle button 360
is toggled leftward, indicating that the edit-existing-notes
mode is currently activated. By activating the edit-existing-
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notes mode, the user can modify characteristics of a note
event (e.g., a location, a pitch, etc.) upon identifying the note
event and edit a set of parameters associated with the note
event. FIG. 3A shows a user selecting a particular note event
375 in matrix grid 335. In this example, a selection is made by
placing a finger in the vicinity of note event 375. As shown,
this selection is displayed in terms of a thick border for the
window that contains note event 375. Different embodiments
can indicate such a selection in different ways, such as by
highlighting the note event, by causing the note event to
vibrate, etc.

Upon selection of note event 375, information display area
350 displays the current position, pitch, instrument, and
articulation for note event 375, as shown in this example.
Different embodiments can cause information display area
350 to display additional or fewer parameter values than those
shown in this example. In some embodiments, the user can
move selected note 375 by dragging selected note 375 to a
different location within matrix grid 335. As described, a
pitch of note 375 can be modified by moving note 375 verti-
cally across the matrix grid and a time position of note 375
within a musical piece can be modified by moving note 375
horizontally across the matrix grid.

In FIG. 3B, GUI 300 displays an edit-note selection menu
385 thatallows the user to select various user-selectable items
representing different operations that can be performed on
note 375 (or notes) selected in FIG. 3A, in response to receiv-
ing a user indication to activate the display of menu 385. In
some embodiments, the user indication can be a further selec-
tion of note event 375 (e.g., through a right-click or double tap
in the vicinity of selected note event 375). Different embodi-
ments can allow the user to activate the display of menu 385
differently, such as upon a motion gesture. Further, in some
embodiments, menu 385 can be displayed upon user selection
of note event 375 in FIG. 3A without requiring further user
indication.

Edit-note selection menu 385 displays a set of selectable
items including a cut button 386, a copy button 387, a velocity
button 388, an instrument button 389, and an articulation
button 390, and a more button 391. Cut button 386 can be
selected when the user wants to move a note event to a
different location. Copy button 387 can be selected when the
user wants to place a note event with similar characteristics in
another location. Velocity button 388 can be selected when
the user wants to modify a velocity associated with a note
event. Instrument button 389 can be selected when the user
wants to set or modify an instrument associated with a note
event. Articulation button 390 can be selected when the user
wants to set or modify an articulation characteristic associ-
ated with a note event. More button 391 can be selected when
the characteristic that the user desires to set or modify is not
displayed within the menu currently displayed e.g., due to the
limitations of the display screen. Although not shown in this
example, edit-note selection menu 385 in some embodiments
can include a number of different and/or additional or fewer
buttons representing different functions.

FIG. 3C shows the user selecting instrument button 389
(e.g., through a finger tap). In this example, instrument button
389 is highlighted to indicate that the user would like to edit
the instrument associated with note event 375. Different
embodiments can indicate such a selection in different ways.
Further, in response to receiving a user selection of instru-
ment button 389, a selectable menu 396 including a number of
different instruments is displayed. As shown in this example,
selectable menu 396 displays a set of selectable items includ-
ing a piano, a cello, a violin, a guitar, and a flute. Different
embodiments can display a set of selectable items that include



US 9,214,143 B2

9

fewer or more options compared to this set, including addi-
tional or fewer instrument types.

In this instance, since note event 375 is currently associated
with a piano instrument, piano item 398 is highlighted to
indicate that note event 375 is currently associated with a
piano. Different embodiments can indicate that note event
375 is associated with different characteristics differently,
such as by displaying a checkmark next to a selectable item
representing the associated instrument. In some instances,
note events may not be currently associated with any instru-
ment. In such instances, in response to receiving user selec-
tion of instrument button 389, none of the items representing
different instruments would be highlighted in selectable
menu 396.

FIG. 3D indicates that guitar item 399 has been selected
(e.g., via a finger tap), as shown by the thick border surround-
ing guitar item 399. Note event 375 is now associated with a
new instrument (i.e., guitar). As shown in FIG. 3E, informa-
tion display area 350 now indicates the note event 375 is
associated with a guitar rather than a piano. The user can
continue to edit parameters associated with note events by
performing a similar sequence of operations. As shown by
this example, note events that were previously associated
with one type of instrument can be modified to be associated
with another type of instrument. Instead of modifying note
event characteristics of each note event one-by-one, some
embodiments enable the user to modify the note event char-
acteristic of multiple notes at the same time by selecting
multiple note events and performing similar operations as
those shown in FIGS. 3A-3E.

While some embodiments enable the user to associate a
note event with a different instrument, some embodiments
also enable the user to associate a note event with a different
articulation. FIGS. 4A-4E illustrates an example sequence of
screen that can be displayed on GUI 400 (similar to GUI 120
in FIG. 1) of a music editing application for editing a note
event to associate the note event with a different articulation.

FIGS. 4A-4B are the same as the first two stages as illus-
trated in FIGS. 3A-3B. FIG. 4A shows a selection of a par-
ticular note event 475 in matrix grid 435 (similar to matrix
grid 335 in FIG. 3A). FIG. 4B illustrates that upon receiving
auser indication (e.g., a double-tap within the vicinity of note
event 475), GUI 400 displays a pop-up menu 485 (similar to
menu 385 in FIG. 3B) including various user-selectable items
representing different categories of characteristics.

FIG. 4C shows a selection of articulation button 492 (e.g.,
through a finger tap) in menu 485. In this example, articula-
tion button 492 representing an articulation category is high-
lighted to indicate user selection of the articulation category
for editing. As described, different embodiments can indicate
such a selection in different ways. In response to the user
selection of articulation button 392, a sublist or a selectable
menu 496 including different types of articulation types
under the articulation category can be displayed. As shown,
selectable menu 496 displays a set of selectable items includ-
ing a legato articulation, a pizzicato articulation, and a stac-
cato articulation. Additional or fewer articulation types can be
shown in different embodiments. Since note event 4375 is not
currently associated with any type of articulation, none of the
items in selectable menu 496 are highlighted. In some
embodiments, note event 475 can already be associated with
a particular type of articulation (e.g., through prior configu-
ration), which its representative item would then be displayed
as being highlighted in this stage.

FIG. 4D shows a selection of a pizzicato selectable item
497 (e.g., through a finger tap). Pizzicato selectable item 497
is highlighted to indicate that the user has selected to associate
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the particular note event with a pizzicato articulation. As
shown in FIG. 4E, information display area 450 now indicates
that note event 475 is associated with a pizzicato articulation.

Although in FIGS. 3A-3E and 4A-4E, only one particular
note event is selected for edit, some embodiments allow the
user to select multiple note events to edit simultaneously. In
instances where multiple note events are being edited at the
same time, information display areas 350 and 450 can either
not display any information or it can display the information
for each of the selected note events. In such embodiments,
upon receiving user selection of a note event characteristic,
music editing application can associate the selected note
events to the selected characteristic at the same time.

Further, while in FIGS. 3A-3E (and in 4A-4E), compose/
edit toggle button 360 is toggled to the left to indicate that
matrix editor 330 is in edit-existing notes mode, matrix editor
330 can operate in add-new-notes/delete-existing-notes
mode when compose/edit toggle button 360 is toggled to the
right. As described, new note events can be added to various
locations within matrix grid 335 and existing notes can be
deleted from various locations within matrix grid 335 upon
user indication (e.g., tapping a background or an existing
note) when matrix editor 330 is in the add-new-notes/delete-
existing-notes mode or quick-edit mode.

The user can add new note events in matrix grid 335 when
the user drags compose/edit toggle button 360 to the right and
temporarily holds compose/edit toggle button 360. As the
user holds compose/edit toggle button 360, matrix editor 330
can allow the user to add new notes upon user indication of the
locations to add the new notes (e.g., by tapping locations in
the matrix grid with a finger). Matrix editor 330 can allow the
user to delete existing notes upon user indication of the notes
to delete (e.g., by tapping existing notes). Different embodi-
ments can allow the edit-existing notes mode and the add-
new-notes/delete-existing-notes mode to be activated and
deactivated in different ways, such as upon a user selection of
a selectable item representing one of the modes. In some
embodiments, the added notes may be subject to quantization
and snap to an active musical time grid (e.g., to the pitch
where the user tapped).

While matrix editor 330 is in the quick-edit mode, matrix
editor 330 enables the user to identify a location to which the
user might want to add the note event by pressing down on a
location in the matrix grid and dragging the finger across the
screen to indicate an exact position or location for the note
(e.g., in the x- and y-axes or also referred to as the pitch and
time position). The location to place the added note event in
the matrix grid may be identified as the location where the
user stops dragging the finger and lifts the finger from the
screen. In some embodiments, the note event may snap to a
closest grid location or may remain in exactly the location in
the matrix grid corresponding to where the finger left the
screen.

In some embodiments, matrix editor 330 can allow a user to
add new notes or delete existing notes even when matrix
editor 330 is in an edit-existing-notes mode. For example,
matrix editor 330 can provide a tool (e.g., a context menu
command including cut/copy commands) whereupon selec-
tion or activation of the tool, the user may add or delete
selected note events. Different embodiments can enable the
user to add new notes or delete existing notes even when
matrix editor 330 is in an edit-existing-notes mode differ-
ently. For example, a user can overwrite the current mode by
using various gesture indications, by selecting another select-
able item that can temporarily overwrite the mode, etc.

Further, matrix editor 330 can also allow the user to edit
existing notes even when matrix editor 330 is in an add-new-
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notes/delete-existing-notes mode. For instance, the user can
edit existing note events in matrix grid 335 when the user
drags compose/edit toggle button 360 to the left (or right in
some instances) and temporarily holds compose/edit toggle
button 360. As the user holds compose/edit toggle button 360,
matrix editor 330 can allow the user to edit existing notes as
the user selects individual or multiple note events for editing.
Similarly, different embodiments can enable the user to edit
existing notes even when matrix editor 330 is in an add-new-
notes/delete-existing-notes mode differently.

In addition to enabling an association of note event char-
acteristics including an instrument and/or an articulation with
one or more note events, a matrix editor can enable the user to
modify other characteristics of the note events, such as a
location of the note events within a musical piece. FIG. 5§
illustrates an example process 500 of some embodiments for
enabling a user to shift a segment of note events to a different
location in a MIDI file using a music editing application. The
matrix editor can include a matrix grid that is capable of
displaying at least a portion of the MIDI file, or in this case the
segment of note events. In some embodiments, the segment of
note events can be placed on a note event grid and shifted to
any location within the matrix grid without being uninten-
tionally aligned or snapped to a grid line in the matrix grid
(i.e., without being “quantized”). Process 500 can be imple-
mented, for example, in system 100 of FIG. 1 executing editor
code 125 to run music editing application in some embodi-
ments.

In some embodiments, music editing application can cause
a segment of note events to be placed on a grid separate from
the matrix grid. Music editing application can enable the grid
including the note events (also referred to as the note events
grid) to shift in different directions (e.g., up, down, left, right,
diagonally) with respect to the matrix grid. For example, a
user of music editing application can shift the note events grid
up/down (or along the pitch axis) with respect to the matrix
grid in order to shift the note events to a higher/lower pitch
while the note events maintain their spatial relationship. As
such, the pitch variation and the beat between each note event
in the segment can be maintained, although the note events
may have a uniformly shifted pitch. In another example, the
user can shift the note events grid to the left/right (or along the
temporal axis) with respect to the matrix grid in order to shift
the note events temporally in the music piece.

At block 502, a music editing application can provide a
user interface that displays at least a portion of a track includ-
ing note events. For example, GUI 120 in FIG. 1 can display
a set of note events on a matrix grid where the set of note
events is at least a portion of a musical piece. At block 504, the
music editing application can receive a user selection of a
subset of the set of note events displayed on the user interface
and place the subset on a note events grid. The note events grid
can overlap the matrix grid and can move with respect to the
matrix grid. In some embodiments, the matrix grid can be
provided on a first reference grid, while the selected subset of
the note events can be provided on a second reference grid. In
some embodiments, all the note events on the matrix grid can
be placed on a separate reference grid from the first reference
grid.

At block 506, the music editing application can receive a
user indication to shift the note events grid including the
subset of the note events with respect to the matrix grid. In
some embodiments, the user indication can be a finger drag-
ging movement (e.g., a drag-and-release movement) that
directs the second reference grid (including the selected sub-
set of note events) towards a particular direction with respect
to the first reference grid. For instance, when the user drags
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the finger towards the left, the second reference grid can move
in a leftward direction over the first reference grid. Different
embodiments can allow the user indication to be performed
differently, such as through a cursor controller movement. In
some embodiments, the user indication can direct the selected
subset of note events in the second reference grid in any
direction (e.g., up, down, diagonally, right) with respect to the
first reference grid while maintaining a distance or spatial
relationship between the different note events within the sub-
set.

Atblock 508, music editing application can shift the subset
of the note events with respect to the matrix grid while the
note events maintain their spatial relationship with respect to
each other. In some embodiments, in response to the user
indication to shift the subset of the note events with respect to
the matrix grid, matrix editor can shift the subset of the note
events into a particular location within the matrix grid. For
instance, when the user drags the fingers towards the left and
stops in an earlier location within the matrix grid, the, the
subset of note events can be shifted to an earlier portion within
the musical piece. As such, the subset of note events can
appear in a different location within the matrix grid without
disrupting the spatial relationship between the notes in the
subset. At block 510, music editing application can display
the portion of the matrix including the shifted subset of the
note events.

While the user is editing a piece of musical performance,
the user may want to shift a segment of note events to a
different location within a matrix for a variety of reasons,
such as when the user determines that a different location
within the musical piece is more appropriate for the segment
of note events. Some embodiments of the invention allow a
user to shift a spatial relationship of a set of note events with
respectto a matrix. FIG. 6 illustrates such an example that can
be performed using the music editing application.

In some embodiments, the music editing application can
enable the matrix to be placed on a first grid and musical note
events on a second grid that overlaps the first grid. As such, the
user of the music editing application can move the musical
note events on the second grid to any location within the first
grid by shifting the second grid with respect to the first grid.
FIGS. 6A-6D illustrates an example sequence of screen
images (using GUI 600, similar to GUI 120 in FIG. 1) for
shifting note events on a note events grid with respect to a
matrix grid displayed on a display device (e.g., display 105 in
FIG. 1) in accordance with some embodiments.

As shown in FIG. 6A, GUI 600 displays a matrix editor
(e.g., matrix editor 630 similar to matrix editor 330 in FIG. 3)
of'the music editing application. Similar to that shown in FIG.
3 A, matrix editor 630 can display a matrix grid 635 (similar to
matrix grid 335 in FIG. 3A) including a set of note events. In
some instances, matrix editor 630 displays only a portion of
the matrix grid including a subset of the note events in a track,
such as when the user is zoomed into the portion of the matrix
grid or when not all the note events can fit on the screen. In
some embodiments, the matrix grid is placed on a first refer-
ence grid while the set of note events is placed on a separate
reference grid.

FIG. 6B illustrates the user initiating the grid-edit opera-
tion by selecting a portion 625 within the matrix editor includ-
ing a subset of note events. In some embodiments, the user
can select a portion within the matrix editor by double tapping
a location within the matrix grid (e.g., using a finger) and
dragging the finger to another location within the matrix grid
such that a subset of note events can be selected. Different
embodiments can enable the user to select the subset of note
events differently. In some embodiments, the selected subset



US 9,214,143 B2

13

of note events is placed on a second reference grid 640 dif-
ferent from the first reference grid 635.

FIG. 6C illustrates that upon selecting the subset of note
events 625 that are placed on a second reference grid 640, user
can shift the second reference grid 640 with respect to the first
reference grid 635 by directing the second reference grid 640
toward a particular direction (e.g., the direction indicated by
the arrow). In some embodiments, user can direct the selected
subset of note events on the second grid toward a lower right
corner by dragging the finger in that direction. While a com-
puting device in some embodiments includes a touch-sensi-
tive display that enables the user to interact with and shift the
set of note events using the touch-sensitive display, difterent
embodiments enable the user to direct the second grid
towards a particular direction in different ways, such as by via
a cursor controller. Further, in some embodiments, the first
reference grid (or the matrix grid) can include guide markers
such as a beat marker, a musical bar marker, an event indica-
tor, and a note length marker. The guide markers in some
embodiments can help the user determine the location to
which the user would like to shift the second reference grid.

FIG. 6D illustrates that after the user releases the finger
against the touch-sensitive display (e.g., display 105 in FIG.
1), the second reference grid 640 is shifted against the first
reference grid 635 to the location in the matrix grid directed
by the user in FIG. 6C. As shown, the relative location or the
spatial relationship between the note events within the subset
is maintained. In some embodiments, shifting the second
reference grid against the first reference grid allows the user
to move the note events within the second reference grid to
any location within matrix grid without being limited to an
alignment operation (that aligns the note events to particular
quantized grids or locations). The alignment or the snap
operation in some embodiments snaps note events to time
values shown in the bar ruler. Using grid-edit operation as
shown in FIG. 6, note events within the note events grid can be
shifted freely to another location within the matrix grid with-
out being locked to a discrete or quantized location while the
note events can maintain their spatial relationship with
respect to each other.

In some embodiments, as the user shifts the second refer-
ence grid against the first reference grid to a particular loca-
tion, matrix editor can snap the second reference grid against
a nearest musical bar, a nearest beat, etc. within the first
reference grid. This alignment operation can be configured to
align or snap a particular note event (e.g., the first note event)
within the subset of note events against the nearest musical
bar, beat, etc. Some embodiments enable the user to override
this alignment operation upon user indication (e.g., selecting
a button, sliding a slider, etc.).

While FIGS. 6 A-6D illustrates shifting a note events grid
against a matrix grid in a particular diagonal direction, dif-
ferent embodiments can shift the note events grid against the
matrix grid in any direction. In response to receiving a user
indication to shift the note events grid, the matrix editor can
shift the note events grid horizontally across the matrix grid to
change a location within the musical piece that the subset of
note events (on the note events grid) is played. As such, the
temporal relationship between each note within the subset of
notes can be maintained. Further, in response to receiving an
indication to move the note events grid against the matrix grid
includes shifting the note events grid vertically across the
matrix grid to pitch shift the subset of note events within the
musical piece.

As described, the note events grid is capable of being
shifted to any location within the matrix grid without being
locked to a discrete or quantized location in the matrix grid.
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As such, the note events grid (and the note events included in
the note events grid) is not limited or undesirably snapped to
a particular location within the matrix grid.

FIG. 7 illustrates an example process 700 of some embodi-
ments for extending MIDI capabilities such that a note event
in a music editing application can be associated with a large
number of unique characteristics. Process 700 can be imple-
mented, for example, in system 100 of F1G. 1 executing editor
code 125 to run music editing application in some embodi-
ments.

At block 702, music editing application creates a MIDI file
configured to store a first set of data. At block 704, music
editing application appends several additional specifiers (also
referred to as tags) to the MIDI file to create an extended
MIDI file. In some embodiments, the additional tags (e.g., an
instrument tag, an articulation tag) can be configured to store
an additional set of data compared to the data in standard
MIDI files. Some embodiments can have 128 additional tags.

FIG. 8 illustrates a computer system 800 according to an
embodiment of the present invention. Music editing system
100 can be implemented within a computer system such as
computer system 800 shown here. Computer system 800 can
be implemented as any of various computing devices, includ-
ing, e.g., a desktop or laptop computer, tablet computer, smart
phone, personal data assistant (PDA), or any other type of
computing device, not limited to any particular form factor.
Computer system 800 can include processing unit(s) 805,
storage subsystem 810, input devices 820, output devices
825, network interface 835, and bus 840.

Processing unit(s) 805 can include a single processor,
which can have one or more cores, or multiple processors. In
some embodiments, processing unit(s) 805 can include a
general-purpose primary processor as well as one or more
special-purpose co-processors such as graphics processors,
digital signal processors, or the like. In some embodiments,
some or all processing units 805 can be implemented using
customized circuits, such as application specific integrated
circuits (ASICs) or field programmable gate arrays (FPGAs).
In some embodiments, such integrated circuits execute
instructions that are stored on the circuit itself. In other
embodiments, processing unit(s) 805 can execute instructions
stored in storage subsystem 810.

Storage subsystem 810 can include various memory units
such as a system memory, a read-only memory (ROM), and a
permanent storage device. The ROM can store static data and
instructions that are needed by processing unit(s) 805 and
other modules of electronic device 800. The permanent stor-
age device can be a read-and-write memory device. This
permanent storage device can be a non-volatile memory unit
that stores instructions and data even when computer system
800 is powered down. Some embodiments of the invention
can use a mass-storage device (such as a magnetic or optical
disk or flash memory) as a permanent storage device. Other
embodiments can use a removable storage device (e.g., a
floppy disk, a flash drive) as a permanent storage device. The
system memory can be a read-and-write memory device or a
volatile read-and-write memory, such as dynamic random
access memory. The system memory can store some or all of
the instructions and data that the processor needs at runtime.

Storage subsystem 810 can include any combination of
computer readable storage media including semiconductor
memory chips of various types (DRAM, SRAM, SDRAM,
flash memory, programmable read-only memory) and so on.
Magnetic and/or optical disks can also be used. In some
embodiments, storage subsystem 810 can include removable
storage media that can be readable and/or writeable;
examples of such media include compact disc (CD), read-
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only digital versatile disc (e.g., DVD-ROM, dual-layer DVD-
ROM), read-only and recordable Blue-Ray® disks, ultra den-
sity optical disks, flash memory cards (e.g., SD cards, mini-
SD cards, micro-SD cards, etc.), magnetic “floppy” disks, and
so on. The computer readable storage media do not include
carrier waves and transitory electronic signals passing wire-
lessly or over wired connections.

In some embodiments, storage subsystem 810 can store
one or more software programs to be executed by processing
unit(s) 805, such as a music editing application 815. As men-
tioned, “software” can refer to sequences of instructions that,
when executed by processing unit(s) 805 cause computer
system 800 to perform various operations, thus defining one
or more specific machine implementations that execute and
perform the operations of the software programs. The instruc-
tions can be stored as firmware residing in read-only memory
and/or applications stored in magnetic storage that can be
read into memory for processing by a processor. Software can
be implemented as a single program or a collection of sepa-
rate programs or program modules that interact as desired.
Programs and/or data can be stored in non-volatile storage
and copied in whole or in part to volatile working memory
during program execution. From storage subsystem 810, pro-
cessing unit(s) 805 can retrieve program instructions to
execute and data to process in order to execute various opera-
tions described herein.

A user interface can be provided by one or more user input
devices 820, display device 825, and/or and one or more other
user output devices (not shown). Input devices 820 can
include any device via which a user can provide signals to
computing system 800; computing system 800 can interpret
the signals as indicative of particular user requests or infor-
mation. In various embodiments, input devices 820 can
include any or all of a keyboard touch pad, touch screen,
mouse or other pointing device, scroll wheel, click wheel,
dial, button, switch, keypad, microphone, and so on.

Output devices 825 can display images generated by elec-
tronic device 800. Output devices 825 can include various
image generation technologies, e.g., a cathode ray tube
(CRT), liquid crystal display (LCD), light-emitting diode
(LED) including organic light-emitting diodes (OLED), pro-
jection system, or the like, together with supporting electron-
ics (e.g., digital-to-analog or analog-to-digital converters,
signal processors, or the like), indicator lights, speakers, tac-
tile “display” devices, headphone jacks, printers, and so on.
Some embodiments can include a device such as a touch-
screen that function as both input and output device.

In some embodiments, output device 825 can provide a
graphical user interface, in which visible image elements in
certain areas of output device 825 are defined as active ele-
ments or control elements that the user selects using user
input devices 820. For example, the user can manipulate a
user input device to position an on-screen cursor or pointer
over the control element, then click a button to indicate the
selection. Alternatively, the user can touch the control ele-
ment (e.g., with a finger or stylus) on a touchscreen device. In
some embodiments, the user can speak one or more words
associated with the control element (the word can be, e.g., a
label on the element or a function associated with the ele-
ment). In some embodiments, user gestures on a touch-sen-
sitive device can be recognized and interpreted as input com-
mands; these gestures can be but need not be associated with
any particular array in output device 825. Other user inter-
faces can also be implemented.

Network interface 835 can provide voice and/or data com-
munication capability for electronic device 800. In some
embodiments, network interface 835 can include radio fre-
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quency (RF) transceiver components for accessing wireless
voice and/or data networks (e.g., using cellular telephone
technology, advanced data network technology such as 3G,
4G or EDGE, WiFi (IEEE 802.11 family standards, or other
mobile communication technologies, or any combination
thereof), GPS receiver components, and/or other compo-
nents. In some embodiments, network interface 835 can pro-
vide wired network connectivity (e.g., Ethernet) in addition to
or instead of a wireless interface. Network interface 835 can
be implemented using a combination of hardware (e.g.,
antennas, modulators/demodulators, encoders/decoders, and
other analog and/or digital signal processing circuits) and
software components.

Bus 840 can include various system, peripheral, and
chipset buses that communicatively connect the numerous
internal devices of electronic device 800. For example, bus
840 can communicatively couple processing unit(s) 805 with
storage subsystem 810. Bus 840 also connects to input
devices 820 and display 825. Bus 840 also couples electronic
device 800 to a network through network interface 835. In this
manner, electronic device 800 can be a part of a network of
multiple computer systems (e.g., a local area network (LAN),
a wide area network (WAN), an Intranet, or a network of
networks, such as the Internet. Any or all components of
electronic device 800 can be used in conjunction with the
invention.

Some embodiments include electronic components, such
as microprocessors, storage and memory that store computer
program instructions in a computer readable storage medium.
Many of the features described in this specification can be
implemented as processes that are specified as a set of pro-
gram instructions encoded on a computer readable storage
medium. When these program instructions are executed by
one or more processing units, they cause the processing
unit(s) to perform various operation indicated in the program
instructions. Examples of program instructions or computer
code include machine code, such as is produced by a com-
piler, and files including higher-level code that are executed
by a computer, an electronic component, or a microprocessor
using an interpreter.

Through suitable programming, processing unit(s) 8§05 can
provide various functionality for electronic device 800. For
example, processing unit(s) 805 can execute music editing
application 845. Music editing application 845 can provide
various functionality such as the ability to compose and edit
performance data and various tools to enable a user to do so.
For example, media editing application such as matrix editor
can allow a user to associate a note event with various char-
acteristics such as an instrument (e.g., guitar, piano, violin,
etc.).

It will be appreciated that computer system 800 is illustra-
tive and that variations and modifications are possible. Com-
puter system 800 can have other capabilities not specifically
described here (e.g., mobile phone, global positioning system
(GPS), power management, one or more cameras, various
connection ports for connecting external devices or accesso-
ries, etc.). Further, while computer system 800 is described
with reference to particular blocks, it is to be understood that
these blocks are defined for convenience of description and
are not intended to imply a particular physical arrangement of
component parts. Further, the blocks need not correspond to
physically distinct components. Blocks can be configured to
perform various operations, e.g., by programming a proces-
sor or providing appropriate control circuitry, and various
blocks might or might not be reconfigurable depending on
how the initial configuration is obtained. Embodiments of the
present invention can be realized in a variety of apparatus
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including electronic devices implemented using any combi-
nation of circuitry and software.

Different approaches can be implemented in various envi-
ronments in accordance with the described embodiments.
FIG. 9 illustrates an example of an environment 900 that can
implement various aspects of the present invention. Although
a Web-based environment is used for purposes of explanation,
one of ordinary skill would recognize that different environ-
ments can be used to implement various embodiments of the
invention.

Environment 900 includes an electronic client device 902,
a Web server 906, and at least one application server 908.
Electronic client device 902 can include any appropriate elec-
tronic device operable to send and receive requests, mes-
sages, and/or data over a network and convey information to
a user of the device. Examples of such client devices include
personal computers, mobile phones, laptop computers, per-
sonal data assistances and the like. Electronic client device
902 can communicate with a Web server 906 through at least
one network where Web server 906 can receive requests from
electronic client device 902 and serve content in response to
communications over the network.

One of ordinary skill would recognize that there can be
several application servers, layers or other elements, pro-
cesses or components, which can be linked or otherwise con-
figured and can interact to perform tasks such as obtaining
data from a data store (e.g., one or more devices capable of
storing, accessing, and retrieving data, such as one or more
data servers, databases, data storage devices, and/or data stor-
age media). Application server(s) 908 can include hardware
and/or software to execute aspects of one or more applica-
tions for the client device and is capable of generating content
such as text, graphics, audio and/or video to be sent to the user
through Web server 906 in the form of HTML, XML, or any
other appropriate structured language. The handling of all
requests and responses, as well as the delivery of content
between client device 902 and application server 908, can be
handled by Web server 906. It should be understood that Web
and application servers are not required and are merely
examples components of environment 900.

In some embodiments, Web server 906 can run any of a
variety of server or mid-tier applications, including HTTP
servers, FTP servers, CGI servers, data servers, Java servers
and business application servers. Web server(s) 906 can also
be capable of executing programs or scripts in response to
requests from client device 902, such as by executing one or
more Web applications that can be implemented as one or
more scripts or programs written in any programming lan-
guage, such as Java®, C, C# or C++ or any scripting language,
such as Perl, Python or TCL, as well as combinations thereof.

Each of the client devices 902 can include a display 910
where messages and/or data received over a network can be
locally rendered and displayed to the user. While a user inter-
face (e.g., GUI 120 of display 105 in FIG. 1) can display
content to the user and allow a user to edit characteristics
associated with a note event, processing can be performed “in
the cloud” 904 via Web server 906 and one or more applica-
tion servers 908 in some embodiments. For example, audio
editing application can be running remotely “in the cloud”
904. Environment 900 can be a distributed computing system
using several computer systems and components intercon-
nected through various communication links (e.g., computer
networks).

Although the invention has been described with respect to
specific embodiments, it will be appreciated that the invention
is intended to cover all modifications and equivalents within
the scope of the following claims.
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What is claimed is:

1. A computer-implemented method, comprising:

providing, by a processor, a touch-sensitive display includ-

ing a sequence of note events;

receiving input corresponding to a selection of a note event

from the sequence of note events;

displaying a plurality of interactive elements representing

a plurality of note characteristics only for the selected
note event, the plurality of note characteristics including
virtual instrument characteristics or articulation charac-
teristics for the selected note event, wherein the virtual
instrument characteristics or the articulation character-
istics are included in one or more additional tags
appended to a standard MIDI event;

receiving input corresponding to a selection of an interac-

tive element representing a particular note characteristic
of the selected note event; and

associating the selected note event with the particular note

characteristic.

2. The method of claim 1, wherein the note event is asso-
ciated with the particular note characteristic in response to
receiving input corresponding to the selection of the interac-
tive element, the method further comprising:

receiving another input corresponding to a selection of

another interactive element, the other interactive ele-
ment representing another particular note characteristic;
and

associating, based on the other input, the note event with

the other particular note characteristic in response to
receiving the other input.

3. The method of claim 2, wherein the particular note
characteristic is a first type of instrument and the other par-
ticular note characteristic is a second type of instrument dif-
ferent from the first type of instrument.

4. The method of claim 2, wherein the particular note
characteristic is a first type of articulation and the other par-
ticular note characteristic is a second type of articulation
different from the first type of articulation.

5. The method of claim 1, wherein the virtual instrument
characteristics are a plurality of virtual instruments that
include at least one of a piano, a violin, a viola, a cello, or a
bass.

6. The method of claim 1, wherein the articulation charac-
teristics are a plurality of articulations includes that at least
one of a legato articulation, a pizzicato articulation, or a
staccato articulation.

7. The method of claim 1, wherein the one or more addi-
tional tags are stored in a fourth byte appended to the standard
MIDI event, the standard MIDI event comprising three bytes
for data storage.

8. A computer readable storage medium encoded with
program instructions that, when executed, cause a processor
in a computing device to execute a method comprising:

providing a touch-sensitive display including a sequence of

note events;

receiving input corresponding to a selection of a note event

from the sequence of note events;

displaying a plurality of interactive elements representing

a plurality of note characteristics only for the selected
note event, the plurality of note characteristics including
virtual instrument characteristics or articulation charac-
teristics for the selected note event, wherein the virtual
instrument characteristics or the articulation character-
istics are included in one or more additional tags
appended to a standard MIDI event;
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receiving input corresponding to a selection of an interac-
tive element representing a particular note characteristic
of the selected note event; and

associating the selected note event with the particular note

characteristic.

9. The computer readable storage medium of claim 8,
wherein the note event in the sequence of note events is a first
note event and the first note event is associated with a first
instrument, wherein the sequence of note events further
includes a second note event associated with a second instru-
ment different from the first instrument.

10. The computer readable storage medium of claim 8,
wherein the method further comprises:

receiving another input corresponding to a selection of

another note event from the sequence of note events,
wherein in response to receiving the other input, both the
note event and the other note event are associated with
the particular note characteristic.

11. The computer readable storage medium of claim 8,
wherein the method further comprises:

providing a user interface including a matrix grid, wherein

the sequence of note events is displayed across the
matrix grid.

12. The computer readable storage medium of claim 11,
wherein the method further comprises:

importing MIDI data from an external source, wherein the

sequence of note events displayed on the matrix grid
represents a portion of the MIDI data.

13. A computing device comprising:

at least one processor; and

a memory device coupled to the processor, the memory

device including instructions to be executed for operat-

ing a MIDI-based matrix editor, wherein the instruc-

tions, when executed by the processor, cause the proces-

sor to:

provide a touch-sensitive display including a sequence
of note events;

receive input corresponding to a selection of a note event
from the sequence of note events;

display a plurality of interactive elements representing a
plurality of note characteristics only for the selected
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note event, the plurality of note characteristics includ-
ing virtual instrument characteristics or articulation
characteristics for the selected note event, wherein the
virtual instrument characteristics or the articulation
characteristics are included in one or more additional
tags appended to a standard MIDI event;

receive input corresponding to a selection of an interac-
tive element representing a particular note character-
istic of the selected note event; and

associate the selected note event with the particular note
characteristic.

14. The computing device of claim 13, wherein the
sequence of note events is a portion of an extended MIDI file,
wherein the extended MIDI file includes a set of specifiers.

15. The computing device of claim 14, wherein the set of
specifiers is for storing a plurality of instruments that are
associated with the sequence of note events.

16. The computing device of claim 14, wherein the set of
specifiers is for storing a plurality of articulations that are
associated with the sequence of note events.

17. The computing device of claim 14, wherein the set of
specifiers includes 128 additional specifiers compared to a
standard MIDI file.

18. The computing device of claim 13, wherein the com-
puting device further comprises a touch-sensitive display
device, wherein a user of the computing device interacts with
the matrix editor via the touch-sensitive display device.

19. The computing device of claim 13, wherein the plural-
ity of virtual instruments is displayed when an instruments
category has been selected and wherein the plurality of articu-
lations is displayed when an articulations category has been
selected.

20. The computing device of claim 13, wherein the instruc-
tions further cause the processor to:

provide a user interface including a matrix grid, wherein

the sequence of note events is displayed across the
matrix grid, wherein the plurality of selectable items
representing the plurality of note characteristics is dis-
played in a pop-up menu in response to receiving an
indication to edit the note event.

#* #* #* #* #*
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